We report on the expression pattern of a novel EGF-containing gene named Maeg. RNA in situ studies indicate that Maeg is ®rst activated during speci®cation of the early lateral dermatome, and continues to be expressed in all the dermatome derivatives as the dermis of the trunk, the hair follicles, and the mesenchyme of the cranio-facial region. q
Results and discussion
MAEG is a transcript from the Xp22 region that displays ®ve EGF repeats highly homologous to the EGF repeats from ®brillin, EGF, TOLLOID, BMP and the NOTCH signaling components. and a MAM domain (Buchner et al., 2000) .
To determine Maeg spatio-temporal expression RNA in situ studies were performed on mouse embryo tissue sections and whole-mount preparations at several developmental stages. The earliest expression was detected at E10.5 when Maeg was found in two lateral stripes where the somites of the trunk will form. The somites will later become patterned into the dermomyotome which will give rise to the body muscles (myotome) and to the dermis appendices (dermatome) and the sclerotome which will contribute to the axial skeleton (Tajbakhsh and Sporle, 1998; Gossler and Habri de Angelis, 1997) . At this stage, Maeg expression is restricted to the forming dermomyotome, (S) (Fig. 1A) . Initially, Maeg expression is de®ned in the most cranial somites (Fig. 1A) ; later on, the expression spreads caudally following the antero-posterior gradient of somite maturation (Fig. 1B,C) . As embryonic development proceeds, Maeg expression is upregulated in the dermatome compartment and in the derived mesenchyme of the neck and basal skull (Fig. 1D,E) . Within the limb, Maeg is expressed in the dorsal and ventral mesenchyme, close to the precartilage condensations (arrows in Fig.  1F ) and in the mesenchymal cells of the digits (black arrowheads in Fig. 1F) . A strong domain of expression is present in the thickened dermis underlying the epithelium of the developing tail (white arrowheads in Fig. 1F ).
To obtain a better de®nition of the Maeg expression pattern during somite morphogenesis, we compared it with molecular markers relevant for somite differentiation. We studied Dermo1, a bHLH transcription factor activated in precursor dermal cells (Li et al., 1995) ; MyoD and Myf5, which de®nes myotome derived muscle lineage (Cossu et al., 1996) ; and Pax1, which marks sclerotome fated cells (Dahl et al., 1997) . Maeg was not expressed either by the sclerotomal cells positive for Pax1 (Fig. 2O,T) or by the muscle progenitor cells expressing both the Myf5 and MyoD genes (Fig. 2M ,N,R,S) . On the other hand, Maeg transcripts are included in the expression domain of Dermo1 (Fig. 2J ,L,P,Q). However, while Dermo1 labels the lateral and ventral dermis originating from the somatopleure (arrows in Fig. 2L ) (Li et al., 1995; Mauger, 1972) , Maeg is a speci®c marker for the mesenchymal cells that will populate the lateral dermis (Fig. 2J) . Recently, Houzelstein et al. (2000) identi®ed a new population of cells that migrate from the somite contributing to the dermis of the dorsalmost trunk region. These progenitors On the basis of these results, we suggest that in the presumptive rising dermis at least three lateral domains can be de®ned: the dorsalmost region, which speci®cally expresses Msx1; a lateral part recognized by the overlapping expression of Maeg and Dermo1; and the ventralmost domain expressing only Dermo1.
At midgestation development, Maeg expression is also observed in the dermis underneath the ectoderm (Fig.   1H,I ). Particularly at E14.5, corresponding to the ®rst stage of hair follicle development, Maeg is intensively detected in the mesenchyme around the vibrissae (V) follicles (Fig. 1B,F) , and in a transiently polarized manner in the anterior part of the dermal placode (Fig. 1G±I) , which is the small condensation of dermal cells inducing the epidermal down growth and the subsequent formation of the hair follicle (Chuong, 1998) . From E16.5 and later during embryonic development, Maeg becomes expressed as a continuous layer in the dermis (D) beneath the epidermis without the A±P polarization observed in the earlier stages (Fig. 3H) . Fig. 1 . Whole-mount RNA in situ hybridization detecting Maeg expression in the derivatives of the somites. At E10.5, Maeg starts to be expressed in the dermomyotomes of the somites (S) (A, arrows, lateral view), and by E11.5, expression is speci®cally detected in the dermatome along the rostrocaudal axis and in the limb buds (Dm in B, lateral view; and C, dorsal view) . In (C) the two dotted lines represent the level along the A±P axis, which are also shown in (D,E). At E11.5, Maeg is clearly expressed in the dermatome (De) (D) and in the mesenchyme derived from it, and in the cranial and facial mesenchyme. At E14.5, expression is detected in the dermatome derivatives like the dermis of the skin (H) and particularly in the anterior part of dermal placode, from which it will develop the future appendages of the hair follicle (G, arrows in H and I). Furthermore, Maeg transcripts are detected in the ventral and dorsal mesenchyme of the limb and of the tail (F, arrows and white arrowheads), and in the mesenchyme surrounding the earliest condensations of the skeletal digital anlagen (F, arrowheads). Abbreviations: Dm, dermatome; V, vibrissae; FL, forelimb; HL, hindlimb; SC, spinal cord; S, somite; Scl, sclerotome.
High levels of Maeg expression are also observed in the mouth and nose region. Starting from E12.5, Maeg is expressed diffusely in the mesenchyme of the upper (UL) and lower lips and jaw (Fig. 3A,D) ; in the mesenchymal papilla of the primordia of the teeth (TB) (Fig. 3A,D) ; in the mesenchymal components of the hard palate (P) and in the most posterior part of the palate (soft palate), which does not contain a cartilaginous core; and in the mesenchyme of the pharynx and in the surface epithelium of the tongue (To) (Fig. 3A,D) . is the lung. In the lung (Lu), Maeg expression is ®rst seen at E14.5, when the terminal bronchi (Br) and bronchioli differentiate (Fig. 3A,B,D) . Maeg is highly expressed in the mesenchyme surrounding the respiratory endoderm. Another site of expression is the pelvic region in the genital tubercle and around the urogenital sinus (data not shown). Towards the end of gestation (E16.5), Maeg expression is restricted to the dermis, vibrissae and hair follicles, limb mesenchyme around pre-cartilage condensation centers, and is still found at high levels in the lung (Fig.  1F±I) .
In conclusion, Maeg represents a new molecular marker speci®c for dermatome, from its early speci®cation and development to its later derivatives as the dermis of the trunk and the mesenchyme of the cranio-facial region.
Materials and methods
Oligos TO-9103 CGATTAACCCTCACTAAGCTCCT-CTGTTTCGTAGGTCCTG and TO-9104 CGAATAC-GACTCACTATAGGCCTGAGGCAAAAGCATTTGTAG were used for template generation. The PCR product was transcribed in vitro with T3 RNA polymerase (antisense) or with T7 RNA polymerase (sense, data not shown). In situ experiments were performed as described by Rugarli et al. (1993) . For RNA whole-mount hybridization, the murine cDNA clone IMAGE 1920571 was linearized and transcribed with T3 RNA polymerase for RNA antisense production. Hybridization was performed as described by Grimm et al. (1999) . . Arrows in (L) point to Dermo1 expression in the ventral dermatome which derives from the somatopleure. Maeg expression is restricted to the dermatome structure (J,P) overlapping with the spatial distribution of Dermo1 transcripts (L,Q). Arrowheads in (J,L,P,Q) indicate that the dorsal margin of Maeg and Dermo1 expression domains are equivalent. In fact, both genes are excluded from the dorsalmost region of the prospective dermis which normally expresses Msx1. Abbreviations: sc, spinal cord; drg, dorsal root ganglia; Dm, dermatome; scl, sclerotome; my, myotome. Fig. 3 . RNA in situ hybridization on E14.5 (A±E) and E16.5 (F±I) mouse tissue sections. Maeg is expressed at E14.5 in the mesenchyme deriving from the dermatome such as the epithelia of the tongue (To), pharynx (Ph) (A), tail (Ta) (A,C), and limbs (D and, at high magni®cation, in E). Craniofacial expression includes the upper (UL) and lower (LL) lips, the soft and hard palate (P), and the tooth buds (TB) (A,D). Maeg is also intensively expressed in the mesenchyme near the bronchi and bronchioli (Br) (A,B,D) . At E16.5 expression is restricted to: the dermal (D) component of the skin (Sk), especially around the hair and vibrissae follicles (F,H); the lung (Lu, in G); and the ligaments and tendons surrounding the condensating cartilage primordium of phalangeal bones (G,I). Abbreviations: TB, tooth bud; T, telencephalon; LL, lower lip; Ta, tail; To, tongue; Lu, lung; Br, bronchi; HL, hindlimb; Sk, skin; L, liver; de, dermis; M, mesenchyme; V, vibrisse; CP, condensating phalanges.
